Infusion of adenylyl cyclase inhibitor SQ22,536 into the medial pontine reticular formation of rats enhances rapid eye movement sleep.
Microinjection of cholinergic and adenosinergic agonists into the medial pontine reticular formation of rats produces long lasting increases in the time spent in rapid eye movement sleep. Several G-protein-coupled muscarinic and adenosinergic receptors share a common action of inhibition of adenylyl cyclase and inhibition of cyclic adenosine monophosphate. Inhibition of cyclic adenosine monophosphate has been implicated in the mechanism of rapid eye movement sleep induction in the cat. We sought to determine whether a direct inhibitor of adenylyl cyclase microinjected into the rat reticular formation at sites where muscarinic and adenosinergic agonists are effective in producing long lasting elevations in rapid eye movement sleep also result in similar effects on the sleep/wake cycle. The caudal, oral pontine reticular formation was unilaterally infused with 60 nl volumes of carbachol (0.1-1.1mM) and N(6)-cyclohexyladenosine (0.1mM) each within 1h of lights on. Sites effective for significantly elevating rapid eye movement sleep for the 8h following microinjection of both receptor agonists were additionally injected with the adenylyl cyclase inhibitor, SQ22,536 (0.1M). Pontine injections of SQ22,536 resulted in significant mean increases in rapid eye movement sleep time and rapid eye movement sleep period frequency at all of these sites. As with the receptor agonists, SQ22,536 did not alter latency to rapid eye movement sleep onset. Rapid eye movement sleep amounts were observed to be significantly elevated by SQ22,536 at two days, but not at four days, following a single microinjection. These data implicate inhibition of cyclic adenosine monophosphate in the pons of the rat as a mechanism involved in the long-term modulation of rapid eye movement sleep. This mechanism may underlie the homeostatic regulation exhibited by this sleep-state.